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ABSTRACT 

Four species of burrowing frogs (Cyclorana maini, Neobatrachus sp. (probably N. 

aquilonius), Notaden nichollsi and Uperoleia micromeles. were captured in pit-traps 
at eight sites in spinifex sandplain of the Tanami Desert, during a week-long period of 
summer rain. The numbers of captures were used to provide rough estimates of the 
abundance of frogs, of between 34 and 68 per hectare. It is suggested that these 
substantial densities were supprorted by dense populations of termites, as alates are 
frequently released at the same time as frogs emerge. The frogs appear to be distributed 
widely throughout the vast area of the sandplain, but it is unclear where they breed. 
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INTRODUCTION 

Burrowing frogs are characteristic of much of 
arid Australia, and their fossorial behaviour and 
emergence after rain have been widely reported 
(Maine/a/. 1959; Main 1968;Tyler 1976,1989). 
Despite long-standing knowledge of the exist¬ 
ence of these frogs, however, there is a remark¬ 
able dearth of ecological information. We hap¬ 
pened to be in the right place to see an emergence 
of frogs during heavy summer rains, and because 
opportunities to observe these animals are so 
rare, we present our observations here. 

In March 1989 we were engaged in pit-trap¬ 
ping .studies of reptiles and small mammals in 
spinifex grasslands of the Tanami Desert, within 
an area about 30 km to the south-west and south¬ 
east of The Granites, Northern Territory. Show¬ 
ers of rain fell as we were installing traps, and 
within a couple of days the rain became intense. 
Shortly, there was a mass emergence of frogs, and 
we were catching far more of them than reptiles. 

METHODS 

The study area is a vast sandplain supporting 
a grassland of spinifex Plectrachne schinzii, with 
a minor admixture of, Triodia pungens (Fig. 1). 
When mature, the spinifex has a cover of about 
40%, but after burning it is replaced for several 

years by other grasses, principally Eragrostis 
.setifolia and Aristida holathera, and forbs, such 
as Leptosema chambersii, Scaevola parvifolia 
and Rulingia loxophylla. Mean cover of shrubs 
in mature spinifex grassland is about 8%; the 
dominant species is Acacia coriacea. Eight sites 
were studied, sites one to four in mature spinifex 
grassland and the remainder in patches that had 
been burnt two and a half years before. Locations 
for each site are as follows: 1,20°50'S, 130°2rE; 
2, 20°44'S, 130°29’E; 3, 20°47'S, 130°20'E; 4, 
20°50'S, 130°17'E;5,20°48'S, 130°17'E;6,20°50'S, 
I30°21'E;7,20°48'S, 130°16'E;8,20°52'S, 130°16'E. 
These localities are from one to 20 km to the 
north, west and south of Sangster’s Bore. 

Four groups of nine pit-traps each were placed 
at every site, the groups being spaced about 2(X) m 
apart along a transect. The traps were 20 L 
buckets 290 mm in diameter, and were buried in 
the ground 5-7 m apart. A flywire drift-fence 250 
mm high ran along the line of traps. The distri¬ 
bution of the traps differed in each of the four 
groups, but the same four arrays were used at 
each site; the object of the different arrays was to 
test the efficiency of some of the elements of pit- 
trap systems mentioned by Morton et al. (1988). 
The length of the drift-fence was 50 m in one 
array and 70 m in the others. 

The traps were operated at each site for three 
days (Fig. 2). Traps were checked every morning 
and evening, and the animals captured were 
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Fig. 1. Spinifcx sandplain in the Tanami Desert with Plecirachne schinzii and Acacia coriacea (photo: M.W. Gillani). 

identified and released. Although we may have 
captured some individuals on more than one 
night, and consequently counted them more than 
once, other considerations suggest that our cal¬ 
culation of abundance is likely to be an under¬ 
estimate. It is exceedingly unlikely that we cap¬ 
tured all the frogs in the vicinity of the traps. 
Further, only three of the arrays at each site had 
drift-fences of 70 m, and the other was only 50 m; 
thus, one array sampled smaller areas. 

Light showers fell on the 19,20 and 21 March, 
and intense storms on the following four days. A 
cumulative raingauge was present on site 5, but 
unfortunately we did not clear it until 24 March. 
Although we can specify rainfall only for the final 
two days (Fig. 2), we estimate that more than 150 
mm of rain fell between 19 and 26 March. 

RESULTS 

Four species of frogs were captured - Cycloratm 
maini Tyler and Martin. 1977, Neohatrachus sp. 
(probably N. aquilonius Tyler, Davies and Mar¬ 
tin, 1981), Notaden nichoUsi Parker, 1940, and 
Uperoleia micromeles Tyler, Davies and Martin, 
1981. The specific identity of the Neohatrachus 
is a little uncertain; although our specimens were 
identified by M. Mahoney as N. aquilonius, he 

points out that there arc also published records of 
N. centralis (Parker, 1940) from the Tanami 
Desert (Gibson 1986; Tyler and Davies 1986). 
Specimens of this taxon from our study sites are 
deposited in the Northern Territory Museum. 
Darvs'in (R.1692L R.16922, R.16923). 

Numbers of frogs caught at each site over the 
three-day trapping periods are shown in Table 1. 
Captures were greatest at sites 3, 5, 6 and 8, 
suggesting that emergence was highest after the 
heavier rains and tailed off within about two days 
of the cessation of showers (see Fig. 2). All  frogs 
appeared to be adult. We observed no breeding 
behaviour. 

DISCUSSION 

The frog fauna of the Tanami sandplain is 
relatively diverse, given that the environment is 
largely featureless. The dominance by 
Neohatrachus sp. presumably reflects reality, aS 
we know of no reason why it would be preferen¬ 
tially captured in pit-traps. 

The most striking aspect of our results is thi.' 
abundance of frogs that they imply. Let uS 
assume that the pit-traps sampled frogs along n 
line 70 m in length, and that animals were 
captured from somewhere between 25 and 50 n' 
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Fig. 2. Diagram showing the dates during which pit-traps were opened at eight sites in the Tanami Desert. Vertical arrows 
indicate days when rain fell; heavy rain is shown by longer arrows. Rainfalls on the final two days were 32.5 and 7.4 mm 

respectively. 

away. We have suggested the latter distances 
based on estimates of anuran movements re¬ 
viewed by Duellman and Trueb (1986), in addi¬ 
tion to data provided by Tyler el al. (1980) and 
Roberts (1985). If  realistic, this assumption would 
mean that each array sampled the frogs from 
minimum and maximum areas ol 0.35 and 0.7 
ha. Because each site was sampled with four 
arrays, the data in Table 1 would therefore 
represent the sum of frogs present in an area 
between 1.4 and 2.8 ha. The mean number of 
frogs of all species captured at sites 3,5,6 and 8, 
where emergence coincided with the heaviest 
rain and may have been close to a maximum, was 
95.5. When divided by the minimum and maxi¬ 
mum sampling areas noted above, this mean 
translates into an average calculated density of 
between 34 and 68 per ha. 

As stated earlier, we may have captured some 
individuals on more than one night, and conse¬ 
quently counted them more than once. We sug¬ 
gest that our calculation is likely to be an under¬ 
estimate, as it is exceedingly unlikely that we 
captured all the frogs in the vicinity of the traps. 

A further point is that the occurrence of these 
densities did not appear to be an isolated phe¬ 
nomenon. The four sites at which numbers were 
high were up to 12 km apart from north to south 
and 9 km east-west. Such a scatter of localities 

suggests that much of this sandplain supports 
similar densities of frogs. Given that similar 
sandplain spreads over tens of thousands of 
square kilometres of the western Northern Ter¬ 
ritory and north-eastern Western Australia, the 
implication is that frogs are very abundant. 

Two major questions ari.se from these results. 
Firstly, how is such a substantial density of 
insectivores supported? The answer seems to be 
that mass emergences of burrowing frogs are 
stimulated at precisely the same times as flights 
of termite alates. During at least three nights after 
the heavy rains in our study area, we observed 
massive flights of alates. This is significant be¬ 
cause reports of the diets of burrowing frogs stress 
the importance of termites (e.g. Main and Calaby 
1957; Calaby 1960). It has been argued elsewhere 

Tabic I. Numbers of frogs captured al eight .sites on spinifex 
sandplain in the Tanami Desert in March 1989. Trapping- 
effort al each site was 108 pit-trap days. 

Species 1 2 3 

Site Number 

4 5 6 7 8 

Cxclorana maini 4 2 1 8 

Neobatrachus sp. 32 150 33 84 78 9 36 

Notuden nichollsi I 1 1 4 5 

Vperoleia micromeles I 8 

Total 1 33 155 33 87 83 9 57 
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that spinifex grasslands contain particularly dense 
populations of termites (Morton and James 1988; 
Stafford Smith and Morton 1990); thus, the pres¬ 
ence of superabundant food after rain provides an 
explanation for high densities of frogs. 

The frogs are presumably stimulated to emerge 
en masse by heavy rain which results in moisture 
penetrating the soil profile to the depth at which 
most individuals are buried. We do not know 
what this depth is, but it must be greater than 0.5 
m because we have dug hundreds of holes of this 
size, while installing pit-traps, without uncover¬ 
ing a frog. Given the porosity of the sand, it 
seems likely that the frogs are buried deeply so 
as to avoid the possibility of being aroused by light 
showers tliat do not stimulate the flights of termites. 

The second question concerns reproduction in 
these frogs. Where on this vast sandplain does 
breeding occur? One must travel for ten kilome¬ 
tres or more from most of our sites to find places 
where water would lie for more than a day or .so, 
for the sandplain appears to soak up water rap¬ 
idly. Claypans and drainage lines do exist in the 
Tanami De.sert, but they are far distant from the 
higher sandplain on which our studies were 
conducted. Nevertheless, authorities agree that 
all the genera of frogs shown in Table 1 have 
aquatic larvae, and Table 6 of Tyler (1989) 
suggests that the period for development of the 
tadpoles is two weeks at a minimum. 

We cannot resolve this paradox, and can only 
suggest three possible explanations. Firstly, 
breeding may take place only at rare intervals 
when rain falls virtually every day for two weeks, 
such that pools of water are maintained. This 
suggestion implies that the frogs breed only once 
every decade or so, and are very long-lived. 
Secondly, breeding may take place at the widely 
separated pools in the drainage lines, and then 
frogs disperse many kilometres after maturing. It 
is difficult  to see why the animals would do so, 
because they would have to return large dis¬ 
tances to breed; nevertheless, movements of 
several kilometres are known in other species of 
anurans, albeit in moist environments (Duellman 
and Trueb 1986). Thirdly, is it possible that these 
frogs are able to breed in a partially terrestrial 
situation, such as in sodden sub-surface sand? It 
is apparent that much remains to be learnt about 
the ecology of burrowing frogs in arid Australia. 
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